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Vt CIAIK: 

1. A cheEilundnescent l, 2-dioxetane compound having the 
formula: 



0 



wherein Ri is hydrogen, or a bond when Fjjs a substituent bound 
to the dioxetane ring through a spiro linkage, or en organic 
substituent that does »ot Interfere vith the production of light 
but satisfies the valence of the dioxetane ring carbon atom to 
which it is attacbecJ; R2 ■ polycycllc ring-containing 

fluorophore moiety bound to the dioxetane ring through a single 
bond or a spiro linkage and having a labile ring substituent 
containing a bond which, when cleaved, renders the polycyclic 
aoiety electron-rich to iTi turn render the dioxetane compound / 
decomposable to emit light, the labile ring substituent ' s point 
of attachment to the fused polycyclic aoiety, in relation to the 
fused polycyclic aoiety's point of attachment to the_dioxetane 
ring, being such that the total number of ring atoms separating 
these points of attachment. Including the ring atoms at these 
points of attachment, Is an odd wh ole number » and T is a 
stabiliring group that prevents the dioxetane compound from 
decomposing before the labile ring substituent "s bond is cleaved. 

2. A chemiluminescent 1,2-dioxetane compound as recited in 
claim 1 in which the odd whole number Is 5 or greater. 

3. A chemiluminescent 1,2-dioxetane compound as recited in 



c>.i. , 1„ Which th. ,u..a ,o.y.,.Uc .ol.ty 1. th. r.si.u. . 

4. * ch«ll,.„i„..e.„t l,J-dlo«t.« ccpouna « r.clfd i„ 
=U1. , 1„ «h,ch th. „.lau. er . polycycuc .ro..tlc 
hydr.c.rb.» nuorophorlc co.p,u„a 1. . 5y,hth.l.„. r«idue. 

5. A ch«llu::l„..„„t l,J-diox.t.« c«p~^d „clt.d in 
eui. 3 1„ vhlch th. r..ld„. « . p.,^^,ac „e..tic 
hydrcc.rbc„ rl„, n»orcphorlc compound 1. .„ .«hr.c.„. re.lau. 

«. A eh«ll».l„..c.« l,!-aiox.t.„. e»pounI „ r.eit.a i„ 
ca.l. , 1„ vhlch u.. ru... polycycMc .ol.ty 1. u,. „.lau. o, . 
J... th.„ ,„uy polycycuc hyarocrbon rln, 

Xl»»rophorlc compound co„t.i„i„, fro. ,o to .bout Jo c.rbon 
atotts, inclusive. 

A ch.nu»=tn.sc.„t l,2-dlox.t.„. compound « recited in 
cl.i. . m vhlO. tb. residu. of . a... tb.n fuUy .rctic fuse. 
POIycyclle bydroc.rbon rin, Iluorophorlc compound 1. . fauor.n. 
residue. 



«. A che«liv«ine.cent l,2-diox.t«n. compound recited in 
clei. 2 in Which th. ru..d polycyclic .oi.ty.l. th. r..idu. of a 
fu..d polycyclic h.t^^rocyclic^n, fluorophoric compound 
containing fro» 9 to about 3D ring atom., Inclu.iv.. 

9. A ch.»ilu»in..c.nt 1.2-diox.tan. compound a. r.cit.d in 
cl.i. . m vhich th. r..idu. Of a fua.d polycyclic h.t.rocyclic 
ring fluorophoric compound 1, a quinoUn^..idu.. 

10. A ch..ilumin..c.nt 1.2-d'i;;;;;;;;,;rco»pound rented 
m any on. of claims 3-9, Inclusive. In vhich l. . .ethoxy 
group. is bound to the dloxetane ring through a .i„gie bond 
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and T is an ada&ant*2-ylidene group. 

11. A chcttilujnineBCcnt l,2-dioxet5nc compound as recited in 
clain 10 in which the labile ring eubstituent is enzyaatica lly 
cleavable. 

12. A cheailuaincscent 1,2-dioxctanc compound as recited in 
claim 11 in which the labile ring substituent is & phosphate 
ester group. 

13. A chemiltiminescent 1,2-dioxetane compound as recited in 
claim 11 in which the labile ring substituent is a galactoside 
group. 

14. A chemiluminescent l,2*dioxetane compound as recited in 
claim 10 in which the labile ring substituent is chemically 
cleavable. 

15. A 3* (2 •-spiroadamantane) -4-methoxy-4- (6•'•phospho^yl- 
oxy)naphth-l•-yl•lr2-dioxctane salt. 

16 . A 3- (2 ••spiroadamantane)-4-methoxy-4-(7"*phosphor^'l- 
oxy)naphth-2 •-yl-l,2-dipxetane salt. 

17- A 3*(2'-spiroadamantane)«4*mcthoxy-4-CB"- 
phosphoryloxy ) naphth-1 '-yl-l , 2-dioxetane salt . 

18. A 3-(2'*spin>adattantanc)-4-methoxy-4-(5"- 
phosphoryloxy ) naphth-2 '-yl-l , 2-dioxetane salt . 

19. The disodium salt of a 1,2-dioxetane compound as 
recited in claim 14. 

20. A sethod for generating light which comprises: 

(a) providing a ehemil\isinescent l,2*dioxetane compound 
having the formula: 



vher.ln 1. hydrogen, or . bond when 1, a substitueht bound 
to the dioxetane ring through a mpiro linkage, or an organic 
•ubstituent that does not interfere vith the production of light 
but satisfies th. valence of the dioxetane ring carbon atoB to 
which It is attached; 1. a fused polycyclic ring-containing 
fluorophore .oiety having a labile ring substituent containing a 
bond Which, when cleaved, renders the fused polycyclic aoiety 
electron-rich to in turn render the dioxetane coapound 
decoEposable to emit light, the labile ring substituenfs point 
of attachment to the fused polycyclic Boiety. in relation to the 
fused polycyclic aoiety's point of attachaent to the dioxetane 
ring, being such that the total nuaber of ring atons separating 
these points of attachment, including the ring atoms at these 
points Of attachaent, is an odd whole nuaber; and T is a 
stabilizing group that prevents the dioxetane compound from 
decomposing before the labile ring substituenfs bond is cleaved. 



and 



(b) decomposing the 1,2-dioxetane coapound by cleaving the 
labile ring substituenfs bond. 

21. A method for generating light as recited in claim 20 in 
which the labile ring substituenfs bond is cleaved by an enzyme. 

22. A Bethod for generating light as recited in claim 21 in 
Which the 1,2-dioxetane coapound is a 3-(2'-spiroadamantane)-4- 
methoxy-4-(6--phosphoryloxy)naphth-l'-yl-i,2-dioxetane salt, a 3- 
(2--spiro.daaantane).4.»ethoxy.4-C7"-phospho^loxy)naphth-2'-yl- 
1,2-dioxetane salt, a 3- (2 •-spiroadaBantane)-4-»ethoxy-4- (8-- 
phosphoryloxy)naphth-l'-yl-i,2-dioxetane salt or a 3-(2'- 

spiroadaaantane)-4.»ethoxy-4-(5--phosphoryloxy)naphth-2'-yl-i,2- 
dioxetane salt. 



23. A tttthod for generating light as recited in claim 22 in 
vhich the l,2*dioxetane salt is a disodiun salt. 

24. In a process in vhich light released by the 
deconposition ot a cheailuainescent chemical compound is detected 
to determine the presence, concentration or structure of an 
analyte, the improvement comprising carrying out the process in 
the presence of at least one chemiluminescent 1,2-dioxetane 
compound as recited in claim 1. 

25. The process of claim 24 in vhich the process carried 
out is a step in an immunoassay. 

. 26. The process of claim 25 in vhich the immunoassay is 
for the detection of a specific binding pair comprising an 
antigen and an antibody. 

27. The process of claim 25 in vhich the label used in the 
assay is an enzyme. 

28. The process of claim 25 in vhich the label used in the 
assay is the chemiluminescent l , 2-dioxetBne compound. 

29. The process of claim 25 in vhich the chemiluminescent 
1,2-dioxetane compound is enrymatically deavable. 

3a The process of claim 25 in vhich the chemiluminescent 
l,2*dioxetane compound is chemically cleavable. 

3K The process of claim 25 in vhich the immunoassay is 
for the detection of an enzyme. 

32. The process of claim 25 in vhich the immunoassay is 
for the detection of a hormone. 
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33. The proceBs of clain 24 in which the process carried 
out is a step in a chemical assay. 

34. The process of claim 33 in which the chemical assay is 
for the detection of a chemical substance which, during the 
assay, is caused to decompose to form a substance capable of 
causing the chemiluminescent 1,2-dioxetane compound to decompose. 

35. The process of claim 34 In which the chemical 
substance is glucose. 

36. The process of claim 34 in which the chemical substance 
is cholesterol. 

37. The process of claim 24 in which the process carried 
out is a nucleic acid probe assay. 

38. The process of claim 37 in which the nucleic acid 
probe assay is for the detection of a virus. 

39. The process of claim 24 in which the process carried 
out is a histocompatibility assay. 

40. The process of claim 24 in which the process carried 
out is a technique for studying the microstructure of a 
sacromolecule. 

41. The process of claim 24 in which the process carried 
out is a multi-channel assay carried out in the presence of at 
least two of the chemiluminescent 1,2-dioxetane compounds as 
recited in claim 1 as substrates, each of which upon 
decomposition emits light of a different wavelength from the 
other (s) and each of which has a labile ring substituent 
cleavable by a different means from the other(s). 

42. The process of claim 24 in which the process carried 
out is a multi-channel assay carried out in the presence of at 
least one of the chemiluminescent 1,2-dioxetane compounds as 
recited in claim 1 and at least one other chemiluminescent 
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coBpourid as »ubstrat.»s, .ach of which cheailUBlnescent 1,2- 
dioxetan. compounds and other chaailuBinascent compounds emit 
light of a different wavelength from the other (s) and each of 
which is cleavable by different means from the other (s) to 
produce a light-emitting fluorophore moiety. 

43 . The process of claim 42 in which.the multi-channel 
assay is an imaunoassay for the quantitation of human chorionic 
gonadotropin and human luteinizing hormone contained in a single 
sample and is carried out in the presence of 3-(2'- 
spiroadanant ane ) -4 -me thoxy- 4 - ( 3 • -phosphory 1 0)cy ) pheny 1- 1 , 2 - 
dioxetane disodium salt and 3-(2 •-Bpiroadamantane)-4-methoxy-4- 
(7"-acetoxy)naphth-2'-yl-l,2-dioxetBne as the chemiluitinescent 
substrates. 

44 . The process of claim 43 in which the phosphoryl- 
oxyphenyl dioxetane checiluminescent substrate is cleaved by 
alkaline phosphatase conjugated to mouse monoclonal anti-^-HCG 
and the aeetoxynaphthyl dioxetane chemiluminescent substrate is 
cleaved by carboxylesterase conjugated to mouse monoclonal anti- 
HLH. 

45. The process of claim 42 in which the multi-channel 
assay is a nucleic acid probe assay for the quantitation of 
herpes simplex virus, cytomegalovirus and human papiloma virus 
contained in a single sacple and is carried out in the presence 
of 3- (2 '-spiroadamantane) -4-methoxy-4- (3 •-phosphoryloxy)phenyl- 
l,2-dioxetane disodium salt, 3- (2 '-spiroadamantane)-4-methoxy-4- 
(7''-Bcetoxy)naphth-2'-yl-l,2-dioxetane and 3-(2'- 
»piroadamantane)-4-methoxy-4-(5"-fl-gBlactosyloxy)naphth-2'-yl- 

1,2-dioxetane as the chemiluminescent substrates. 



46. The process of clain 45 in vhich the 
phosphoxyloxyphenyl dioxetane cheailuBineBcent substrate is 
cleaved by a DNA probe for HSV labeled with alkaline phosphatase, 
the acetoxynaphthyl dioxetane cheniluainescent substrate is 
cleaved by a DNA probe for CKV labeled with carboxylesterase and 
the ^-galactosyl oxynaphthyl dioxetane cheniluaiinescent substrate 
is cleaved by a DNA probe for HPV labeled with ^-galactosidase . 

47. A fused polycyclic hydrocarbon ring-containing 
fluorophoric coapeund having from 9 to 30 carbon atOBs, 
inclusive, and having a halo substituent and an ether substituent 
or a hydroxy substituent, the total nunbcr of ting carbon atoas 
separating said two substituents, including the carbon atoos to 
which said substituents are attached, being: an odd. whole nmtber. 

48. A cocpound having the general foriDUla: 



O 




wherein T is an unsubstituted or substituted cycloaDcyl, aryl, 
heteroaryl, alkoxy, aryloxy, alkoxyalkoxy, cycloalkylidene or 
fused polycycloaDcylidene group and »4 is the residue of a fused 
polycyclic hydrocarbon ring-containing fluorophoric conpound 
having f roa 9 to about 30 carbon atoas, inclusive, and having an 
ether substituent, the total nuaber of carbon atoas separating 
the ring carbon atoa to which said ether substituent is attached 
and the ring carbon atoa through which is attached to the 
reaainder of the coapound, including the carbon atoas at said 
points of Bttachaent, being an odd whole number. 



49. A compound having the general totniola: 



.OCH. 

T: 



■"4 



.herein T U a substituted or unsubstituted cycloaUyUdene 
or fused polycycloalKylldene group and Is the residue of a 
fused polycyclic hydrocarbon rlng-contalnln,, fluorophore- 
forning group having fro- 9 to about 30 carbon ato^s, 
inclusive, and having an ether substltuent, the total number 
ot carbon atoms separating the ring carbon atom to which sa.a 
ether substltuent Is attached and the ring carbon atom 
through which Is attached to the remainder of the 
compound. Including the carbon atoms at said px,lnts of 
attachment, being an odd whole number. 



